Introduction
Chronic intestinal pseudo-obstruction (CIPO) is a rare intestinal dysmotility disorder characterized by repetitive or continuous bowel obstruction without mechanical causes (1) (2) (3) . CIPO may be classified either as primary or secondary. Secondary CIPO is classified as a disease of gastrointestinal smooth muscle, nervous system, endocrine system, metabolism, and others (2) . Smooth muscle fibers of the intestinal wall are affected by connective tissue disorders, muscular dystrophies, infiltrative disease, and mitochondrial myopathy.
Lymphocytic intestinal leiomyositis (LIL) in which lymphocytic infiltration causes muscle degeneration and fibrosis has been rarely reported in the literature (3) (4) (5) (6) (7) (8) . We present a rare case of a boy with CIPO due to T-lymphocytic intestinal leiomyositis (T-LIL).
He suffered from pure red cell anemia (PRCA) and T-cell lymphocytosis 1 year before onset of T-LIL. Prolonged ileus developed after a gastroenteritis attack and accurate diagnosis was performed using a histopathological immunostaining study of fullthickness biopsies. We also review T-LIL cases in the literature and discuss the pathogenesis of T-LIL.
Case report
A 2.5-year-old boy was diagnosed with PRCA and T-cell lymphocytosis. A complete response was obtained with steroid therapy. Steroids were ceased 1 year after the initial therapy. He was then admitted to a hospital with diarrhea and abdominal distension with symptoms of acute gastroenteritis. Laboratory data demonstrated leukocytosis (white blood cell count, 42,000/mm 3 ) and mild elevation of C reactive protein (CRP). Crohn's colitis was suspected and 5-ASA 60 mg/kg/d and prednisone 1 mg/kg/d were started. However, any attempt of oral feeding resulted in severe abdominal distention and vomiting due to paralytic ileus. Complete response was not obtained for 5 months; the patient was given prednisone 2
Summary
Lymphocytic intestinal leiomyositis is a rare entity, which causes chronic intestinal pseudoobstruction (CIPO) in children. We present the first case of a boy who had pure red cell anemia 1 year before onset. Prolonged ileus developed after gastroenteritis and the patient was diagnosed using a biopsy of the intestinal wall. We decided to perform laparotomy and a fullthickness biopsy to confirm the suspicion of intestinal disorder related to autoimmune disease because the patient suffered from CIPO with a response to prednisone and immunomodulators, and he had positive smooth muscle antibody A. Laparotomy revealed a huge dilated small intestine without the absence of mechanical obstruction. Enterostomy was created for intestinal decompression and irrigation. Full-thickness biopsies were performed in multiple locations of the small intestine and colon.
Histological findings (Figure 1 ) in the colon and all small intestine specimens demonstrated massive mononuclear infiltration and muscle fiber degeneration in the muscularis propria and lamina muscularis mucosae in the intestinal wall. Mononuclear cells moderately infiltrated the mucosal and submucosal layers. Ganglion cells in the submucosal and myenteric plexuses were normal. Immunostaining of a small intestine specimen predominantly showed T lymphocytic inflammation consisting of T lymphocytes (CD3, CD4, and CD8), monocytes and macrophages (CD68), and activated white cells (CD45RO). B lymphocytes (CD20, CD30) and NK cells (CD56) were absent. The specimen was also characterized by inflammatory targets that were not smooth muscles of vessels, but they were the muscularis propria and lamina muscularis mucosae in the intestinal wall. Based on the histopathological and immunological findings, the final diagnosis was confirmed as T-LIL.
Postoperatively, the patient began to orally ingest food with regular decompression and irrigation through enterostomy. However, he had intermittent episodes of obstruction associated with intestinal bacterial overgrowth. One year later, the pseudo-obstruction was gradually resistant to treatments and he died from sepsis due to bacterial translocation 1.5 years later.
�iscussion �iscussion
CIPO is a rare, severe, disabling disorder characterized by repetitive episodes or continuous symptoms and signs of bowel obstruction, including radiographic documentation of a dilated bowel with air-fluid levels, in the absence of a fixed, lumen-occlusive lesion (2) . CIPO may be classified as either congenital or acquired (1,2). Acquired CIPO is classified according to presumed underlying pathogenesis to facilitate an organized approach to evaluation (9) . Autoimmune reactions to smooth muscle fibers or nerve plexuses have also been reported as very rare causes of acquired CIPO (7, 10) . CIPO due to true T-LIL, such as in the present case, has only been reported in six cases of specific histopathological findings by full-thickness biopsy (4) (5) (6) (7) (8) .
The clinical and histopathological characteristics of this entity are summarized in Tables 1 and 2 . It is noteworthy that almost all patients have a preexisting episode of gastroenteritis, and intestinal ileus and abdominal distension occur. Anti-yersinia pseudotuberculosis antibodies were detected in one case (4) . Molecular mimicry with infectious agents resulting in the initiation of the autoimmune development of LIL under immunosuppressive therapy for AIH (6) .
PRCA has been associated with a variety of clinical disorders, and various autoimmune mechanisms have been described to account for red cell suppression because of its frequent association with thymoma and successful responses to thymectomy and immunosuppressive agents (13) . Generally, the pathogenesis of PRCA is considered to be due to the expansion of B-lymphocytes producing immunoglobulins (IGs), which suppresses erythropoiesis, and IGs are thought to be antibodies against erythropoietin or erythroblasts (14) . However, another report demonstrated that suppressor/cytotoxic T-lymphocytes can inhibit erythropoiesis (15) . Recent evidence using gene rearrangement studies has indicated that PRCA with T-lymphocytosis is a clonal chronic T cell lymphoproliferative disorder in which the T cells suppress erythropoiesis (16) . This disorder has a unique feature of T cell lymphocytosis. The present case had PRCA with T cell lymphocytosis as preexisting disorders of LIL. Additionally, an autoimmune inflammatory reaction, mainly on the muscularis propria in the intestinal wall, was shown by T lymphocytic inflammation using immunostaining. The present case is considered to be the first case of T-LIL with preexisting PRCA. Katabami et al. inflammatory process has been previously suggested for other gastrointestinal autoimmune disorders (6, 11, 12) . Myositis is associated with circulating autoantibodies directed against smooth muscle cells with or without nonspecific antibodies to nuclear antigens and neutrophil cytoplasmic antigens.
Diagnosis of LIL was performed by full-thickness biopsy of the small and large intestines. Mucosal and submucosal biopsy through endoscopy never results in a definite diagnosis. Severe T-lymphocyte inflammation is found in the muscularis propria, and there is no significant inflammation in the mucosal and submucosal layers. Although the pathogenesis and mechanism of LIL remain unclear, autoreactive cross-reactivity between pathogens and T-lymphocytes with smooth muscle fibers of the intestinal wall may cause a reaction. However, it is unknown why smooth muscle fibers of vessels are completely intact, while the muscularis propria of the intestinal wall is affected.
In this series, two patients had autoimmune disease as a preexisting disease: autoimmune hepatitis (AIH, case 4) and PRCA (our case). Several diseases such as type I diabetes, Addison's disease, and autoimmune thyroiditis are closely associated with AIH in children. In case 4, autoreactive T-lymphocytes promoted the (2011) mth., month; yr., year; M, male; F, female; AIH, autoimmune hepatitis; ns, not specified; PRCA, pure red cell aplasia; TCLC, T cell lymphocytosis and cytopenia; SMA, smooth muscle antibody; ANCA, anti-neutrophil cytoplasmic antibody; ANA, antinuclear antibody; AZA, azathioprine; FK506, tacrolimus; TPN, total parenteral nutrition. (17) reported an adult female case with polymyositis associated with thymoma who subsequently developed PRCA. They considered that cytotoxic T cells may play an important role in the pathogenesis of polymyositis and PRCA.
Immunosuppressive therapies including steroids and immunomodulators are recommended and they were performed in previous reports. The patient's clinical course is eventful and their quality of life is deteriorated by recurrent relapsing, paralytic ileus, insufficient oral intake, intestinal infections, complications of fluid therapy, and prolonged hospitalizations. Abdominal distension and vomiting recurred after prednisone withdrawal in our case, which is similar to other cases. Oton et al. recommended AZA and budesonide while tapering off conventional steroids, if the clinical response continues, to avoid steroid complications (8) .
Uncontrolled inflammation induces degenerative, atrophic, and fibrotic changes in smooth muscle fibers in the intestinal wall. In case 1, histopathological findings demonstrated a diminished nerve plexus together with mononuclear infiltration, muscle degeneration, and fibrosis proliferation in the muscularis propria. Impairment of the myenteric plexuses is explained as the final histopathological findings (4). These seven previous cases and our reports may have consisted of different phenotypes of LIL between the early and end stages. Ruuska et al. (7) described that disease progress may be prevented resulting in end-stage intestinal motility failure, if immunosuppressive treatments are used aggressively early in the course of illness.
Prognosis of CIPO is generally poor. Generally, liver disease and sepsis due to bacterial overgrowth and complications of TPN are the most common causes of death in CIPO (18) . Bacterial overgrowth often causes malabsorption and may be associated with increased mucosal permeability and bacterial translocation across the bowel (19) (20) (21) . In the present case, uncontrolled CIPO due to LIL easily caused bacterial overgrowth under immunosuppressive conditions.
Clinicians should be aware of lymphatic intestinal leiomyositis for the differential diagnosis of CIPO. Three important factors for accurate diagnosis are a history of enteritis, positive serum smooth muscle antibody, and T-cell infiltration in the muscularis propria in intestinal full-thickness biopsies. Earlier diagnosis and induction of immunosuppressive therapy may be essential for a better outcome.
